9 Background: Balance impairment affects over 75% of individuals with multiple sclerosis (MS), function of physiological fall risk.
categorized to low risk (n=34, PPA<1), moderate risk (n=27, PPA 1-2), and high risk (n=42, Table 2 provides a summary of the RF classification performance based on sway measures. classification accuracy of 86.3%, 92.3%, and 89.3% for low, moderate, and high fall risk PwMS, respectively. However, sway-based classifier achieved relatively low accuracy in differentiating Table 3 provides a summary of the RF classification performance based on the BBS and self- with high fall risk among other subgroups (75.9-76.7% in comparison to 49.5-71.2% using only 1 9 4 sway measures). The importance of sway measures for differentiating the fall risk categories in PwMS and shows the top-five sway measures for differentiating Low-risk MS individuals from Controls, with Sample Entropy (AP), Sway Range (ML), and Sway Area identified as the top predictors from this model with similar weight (~15%). Figure 1B governing predictor from this model (62.3% of total importance measure). Figure 1C predictors from the model (ML sway amplitude account for 71.1% of total importance). This work aimed to identify postural sway parameters that best differentiate between PwMS and 2 0 8 healthy controls, as a function of physiological fall risk utilizing a machine learning approach. This work also investigated the discriminative ability of using postural sway measures for fall Overall, the observations further confirm that individuals with MS across the disability spectrum have postural control deficits [15] . The novel contribution of this investigation is identifying 2 2 0 distinct COP parameters that are sensitive to balance impairment in MS as a function of fall risk. Indeed, ML sway amplitude parameters including sway range, sway path length, mean sway 2 2 2 velocity were the strongest predictors for discriminating moderate and high-risk PwMS from demonstrated that a sample of 22 persons with MS had greater fall risk which coincided with 2 2 5 deficits in mediolateral postural control. On the other hand, Sample Entropy, a measure of 2 2 6 movement complexity (lower value indicating reduced signal complexity) and potential reduced 2 2 7 adaptability to small perturbations [13, 14] , was further identified as a key predictor for 2 2 8 discriminating low-risk PwMS from healthy controls. This finding is consistent with previous Several previous reports have attempted to predict fall risk in PwMS using postural sway regression that achieved over 70% accuracy in discriminating faller from non-faller in PwMS. important to note that these previous reports predicted future falls while the current investigation One limitation of the present study is that only a single postural control condition was included.
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Altered sensory test conditions which are common in balance assessments (i.e., eyes closed, The current findings highlight the benefits of posturography for balance impairment and fall risk separating MS individuals with moderate and high risk of falls. Therefore, the assessment 2 6 2 technique and sway metrics should be based on the target populations, i.e. utilizing Interdisciplinary Health Sciences Institute at Illinois for the assistance and feedback in the References: 
